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In recent years, two-dimensional (2D) systems have been the subject of a growing interest. New « liquid crystal » phases, recently discovered, provide good examples of such systems.
The synthesis of TBBA homologous compounds with the general formula first allowed us to establish the existence of the smectic F phase (SmF) in the Cs compound [1] then the existence of the smectic I phase (SmI) in the C9 and C10 compounds [2] . We have synthesized new homologous of the series according to the process used for TBBA [3] .
These last compounds show the following polymorphism :
(*) We follow the advice of D. Demus et al. [13] concerning the labelling of the different smectic phases (SmG =-5mBc).
The SmI phase appears between the SmF phase and the SmA or SmC phase, which (Fig. lb) . Moreover, for a powder diagram, the multiplicity of the 110 spot is twice as large as the multiplicity of the 020 or 200 spots. The line shape of the ring is obtained by adding both spots which compose it, weighted by the multiplicity.
We have shown [5] that the intensity distributioñ c(6) (Q being the scattering vector) can be obtained, in the case of a 2D system, by summing the intensity located around G = ha* + kb* and extending along c* (c* being parallel to the layer normal), over a sphere whose radius is Q (Fig. 2) such as : where the scattering function S(k) can be written as the product of the scattering function in the (a*, b*) plane fG(qx' qz) by the intensity distribution along c*.
In the SmF and SmI phases the layers are uncorrelated, and thus the intensity scattered by all the layers is proportional to the intensity scattered by one layer.~ -------
(1) This increase in the order at higher temperatures has been already observed in the reentrance phenomena [9] . The intensity, in the c* direction, is then given by the square of the Fourier transform of the molecular electronic density p. We describe p as the sum of two step-functions characteristic of the electronic density of the core and of the alphatic chains [5] .
3. Discussion of the results. -The theory of 2D melting built by Halperin and Nelson [10] , upon ideas of Kosterlitz and Thouless [11] , predicts two steps : a1%ve a first critical temperature, the loss of positional order occurs, above a second critical temperature, the loss of orientational order also occurs, the system becoming an isotropic 2D liquid.
It is well known that a true « 2D solid » can exist only at zero temperature. However, from a lowtemperature development, one can show that the pair positional correlation function follows a power law : r-'1G(T) at finite temperature, and the usual Bragg peaks are replaced by I Q -G ,-2+'1c(T) [12] at a set of reciprocal lattice vectors G; moreover, this system has a long range orientational order.
Above a first critical temperature, an unbinding of dislocation pairs occurs, giving rise to an exponential decay of the translational order : exp( -r/~) (~ being the correlation length of the translational order in the layers). In this phase, called « hexatic » by Halperin and Nelson, the scattering function becomes oc [ç2 Q -G 12 + 1 ~ -1; furthermore, the orientational order follows an algebraic decay.
In the second step of the 2D melting, the unbinding of disclination pairs leads to an isotropic 2D liquid phase where both translational and orientational orders fall exponentially. a) THE SmF PHASE. -In a previous paper on the TBPA SmF phase, it has been shown that the line shape of the diffuse ring can be analysed following the method described in paragraph 2, choosing a Lorentzian as the in-plane structure factor :
One finds the same results on TBDA.
On figure 3, Except in a range of ± 0.01 A-1 around the Q value corresponding to the maximum of the scattered intensity, the resolution function has no drastic effects. We have compared our calculations to the « wings » of the spectrum (Fig. 4) . The value of q which gives the best agreement is 11 = 0.24 ± 0.02 at T = 152 °C, which is comparable with the upper limit 0.25 found in the theory [11] . The 
